This is an updated review on health care disparities in
the screening, diagnosis, and treatment of hepatocellu-
lar carcinoma (HCC). Worldwide, HCC remains a leading
cause of cancer-related death, ranking fourth in mortality
and sixth in incidence with significant variation among dif-
ferent regions.' The highest rates of HCC are seen in East
Asia, Asia Pacific, and central sub-Saharan Africa. However,
with hepatitis B virus (HBV) vaccination, as well as antiviral
therapy for HBV and hepatitis C virus (HCV), decreasing in-
cidence of HCC is now being seen in Japan and China." In
contrast, the incidence in North America and certain parts
of Europe has steadily increased, likely related to increas-
ing rates of obesity, diabetes, and nonalcoholic fatty liver
disease (NAFLD)." The degree to which these and other risk
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factors for HCC contribute to overall disease burden varies
by sex, as well as by race and ethnicity.

Recent epidemiological data from the United States
indicate a plateauing incidence of liver and intrahepatic
bile duct cancers, a category composed largely of HCC
(Fig. 1).2 Despite this trend, however, several groups re-
main at disproportionate risk. Recent studies show stabi-
lizing HCC incidence, increasing just 0.7% from 2010 to
2012 and accompanied by decreasing incidence among
Asian Pacific Islanders (APIs) and patients younger than
65 years.>* Projections based on current data predict
that by 2030 incidence among minorities will stabilize in
Hispanic individuals and decline particularly among male
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Annual Number of New Cases of Liver and Intrahepatic Bile Duct Cancers in
the United States (1999-2017)
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FIG 1 Annual number of new cases of liver and intrahepatic bile duct cancers has plateaued in recent years. Source: U.S. Cancer
Statistics Working Group. U.S. Cancer Statistics Data Visualizations Tool, based on 2019 submission data (1999-2017): U.S. Department
of Health and Human Services, Centers for Disease Control and Prevention and National Cancer Institute; www.cdc.gov/cancer/dataviz,

released in June 2020..2.

Diagnosed Liver Disease Etiology in Males and Females with HCC
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FIG 2 Significant differences in disease etiology between sexes. Women with HCC have a significantly greater frequency of NAFLD and
noncirrhotic HCC. Adapted from American Journal of Gastroenterology.” Copyright 2020, American College of Gastroenterology.

APIs.? Incidence among white individuals is expected to
increase, although rates among black and Hispanic in-
dividuals will remain disproportionately high.> By sex,
the 2030 predicted incidence is expected to be highest
in black women and Hispanic men.? These stable inci-
dence projections may be limited because of an antici-
pated increase in risk among younger cohorts potentially
associated with increasing rates of obesity and NAFLD.”

354 ' CLINICAL LIVER DISEASE, VOL 17, NO 5, MAY 2021

Targeting prevention and detection efforts toward popu-
lations anticipated to be at the greatest risk thus remains
imperative.

DISPARITIES RELATED TO SEX

Men continue to have significantly greater rates of HCC
compared with women in a ratio of 3:1 to 4:1. The precise
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contributors to this disparity have yet to be identified.®’
Plausible factors include behavior, underlying disease eti-
ology, immune responses, epigenetics, and sex hormone
interactions with viral replication." Comparing popula-
tion-attributable fractions (PAFs) for various risk factors,
metabolic disorders are the greatest contributor to HCC
in both sexes, while women have a higher PAF of HCV
and men have a higher PAF of alcohol-related disorders.®
In regard to underlying cause of liver disease, a recent
systematic review and meta-analysis suggests that in the
general population, women have a lower risk for NAFLD
compared with men but a greater risk for disease progres-
sion after the development of NAFLD.? Complementing
these findings, a recent large retrospective multicenter
study in the United States shows that among patients
with HCC, women have a significantly greater frequency
of both NAFLD and noncirrhotic HCC, with the latter
also believed to be related to underlying NAFLD (Fig. 2).”
Comparatively, the most common disease causative fac-
tors among men with HCC in this cohort are HCV and
alcohol use, either alone or concurrently.” These findings
underscore the need for accurate phenotyping in the
study of HCC, both to further elucidate underlying dis-
ease states and to help guide public health policies.

Persistent disparities in screening and diagnosis be-
tween the sexes, for instance, have yet to be fully ex-
plained. Data from single-center retrospective studies
suggest that women are more likely to be diagnosed on
routine screening and men are more often diagnosed
incidentally or with symptoms.'®"" This in part may ex-
plain why men tend to have larger tumors (>5 cm) and
more severe disease (stage lll or IV) at diagnosis, whereas
women are less likely to present in a decompensated dis-
ease state.” "2

These differences in disease detection likely translate to
significant differences in HCC treatment. Recent data sug-
gest that women are more likely to undergo liver resection
(LR) or liver ablation (LA) and less likely to undergo liver
transplantation (LT) compared with men.”'%"? This pref-
erence for less costly noncurative procedures for women
may be attributed to greater rates of adherence to routine
screening recommendations, which likely result in earlier
disease detection and thus better comparative functional
status at diagnosis with less advanced disease and slower
disease progression.'” Data regarding decision making,
however, are limited. Lower rates of cirrhosis in women
may also contribute to reduced rates of LT.” In terms of
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outcomes, women have greater overall survival and a lower
risk for inpatient mortality, which may be related to lower
rates of 30-day mortality in LR and LA compared with LT.”"'?

These data suggest the need for sex-specific screening
strategies guided by the identification of common risk
factors and underlying causes of liver disease. Increased
vigilance among men may be warranted to avoid under-
screening. Prevention efforts focused on metabolic disor-
ders will likely benefit both sexes. Such improved screening
and prevention efforts will likely alter the landscape of
treatment modalities among men and women, perhaps
resulting in less advanced disease at diagnosis overall and
more equal rates of LR, LA, and LT.

DISPARITIES RELATED TO RACE AND
ETHNICITY

HCC is seen at higher rates among Hispanics, blacks,
and APIs compared with non-Hispanic whites. Within
these groups, there has been a dramatic increase in in-
cidence of HCC among Hispanic individuals, about 4.7 %
per year since 2000, with decreasing incidence among
APIs."® The increase in incidence among Hispanics has
been attributed to HCV, NAFLD, alcoholic liver disease,
higher rates of metabolic syndrome, and a likely genetic
predisposition for fatty liver and disease progression.’'#1°
Calculated PAFs for HCC risk factors show that metabolic
disorders have the greatest contribution to disease burden
in Hispanic and white individuals, whereas HCV has the
greatest contribution in black and Asian individuals.® A re-
cent systematic review and meta-analysis showed that the
prevalence of NAFLD is highest in Hispanic and lowest in
black individuals."® Further conclusions on differences in
NAFLD severity and prognosis among racial/ethnic groups,
however, are limited by discordant data.'® In terms of HCC
disease severity at presentation, it has been noted that
compared with white individuals, black individuals have
greater tumor burdens with higher rates of infiltrative HCC
and distant metastases.''>"°

In addition to being associated with significant epi-
demiological differences, race and ethnicity are known
risk factors for reduced or delayed health care utilization
for the screening, diagnosis, and treatment of HCC."™"
A large retrospective study of patients with HCC in two
large urban health systems shows that a similar propor-
tion of HCC was detected by surveillance among whites
and nonwhites, but that whites are more likely to receive
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hepatology-focused care in the year prior to diagnosis.
Black and Hispanic patients are less likely than white pa-
tients to be diagnosed at tumor stage Barcelona Clinic
Liver Cancer (BCLC) 0/A, with reduced screening rates ex-
plaining the difference seen among black patients, but not
among Hispanic patients.’?

In terms of treatment, Hispanic patients are less likely
to receive HCC-directed, curative therapy at BCLC stage
0/A HCC."™ A large retrospective cohort study using the
Surveillance Epidemiology and End Results (SEER) database
notes that black and API patients are less likely to undergo
LT but more likely to received LR compared with white pa-
tients. Hispanic patients are less likely to receive LR and
LA."® These findings may be related to limitations in access
to care, as well as regional variations in practice pattern
and organ availability.'® A contemporary population-based
study conducted using a comprehensive US state cancer
registry, for example, shows that Hispanic and black pa-
tients are more likely to be evaluated at safety net hospitals
(SNHs), which is associated with increased mortality."* "
These differences in disease detection and treatment likely
contribute to the reduced median overall survival observed
in Hispanic and black patients compared with white pa-
tients (Fig. 3)."

Disparities related to race and ethnicity thus stem
from environmental, social, economic, and biological vari-
ables that influence both the distribution of risk factors
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contributing to disease burden and the allocation of re-
sources governing HCC treatment and prevention. Given
the complexity of these interactions, further concerted ef-
forts to pinpoint and address the underlying causes of ob-
served disparities at each of these levels will be necessary
to achieve equity, access, and improved outcomes.

DISPARITIES RELATED TO
SOCIOECONOMIC STATUS

HCC has been shown to disproportionately affect in-
dividuals of low socioeconomic status (SES), with lower
observed surveillance and survival rates in those with the
lowest income.?®?" A large retrospective study using the
SEER database shows that increasing degrees of poverty
are associated with reduced survival rates. High-poverty
individuals have the lowest 6-, 12-, and 24-month relative
survival rates, and low-poverty individuals have the high-
est relative survival rates.?” The authors also note that this
survival gap has increased with time, widening from 1983-
1992 to 2003-2012 (Fig. 4).?% This suggests the need for
enhanced efforts to intervene on the specific factors sus-
pected of contributing to this disparity.

Several patient-level factors may lead to lower sur-
veillance rates and late-stage detection of HCC. A sur-
vey conducted in a large urban hospital among patients
with cirrhosis with diverse racial and socioeconomic
backgrounds revealed that although patients had a high

Median Overall Survival in Months, Stratified by Race/Ethnicity
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FIG 3 Median overall survival was reduced in Hispanic (14.4 months at all BCLC stages) and black patients (10.6 months and most
pronounced in BCLC stages A and D) compared with white patients (16.3 months). Adapted with permission from Clinical Gastroenterology
and Hepatology."® Copyright 2019, American Gastroenterological Association.
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Six-month Relative Survival Rates of HCC Patients by SES, 1983-2012 by Decade
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FIG 4 High-poverty individuals had the lowest relative survival rates, and low-poverty individuals had the highest relative survival rates
with the survival gap widening from 1983-1992 to 2003-2012. Adapted from Oncotarget.?? Copyright 2016, Impact Journals LLC.

degree of HCC-related knowledge, a significant knowl-
edge gap was noted in relation to HCC surveillance, as
well as treatment logistics and effectiveness.?> Many
cited cost of surveillance studies, scheduling issues, and
transportation challenges as barriers to receiving care.??
This suggests that targeted patient education and logis-
tical optimization to remove patient-level barriers are im-
portant areas of focus for initiatives aimed at improving
surveillance rates.

At the systems level, this difference in survival may
be related to variation in health care access and delivery.
Uninsured patients and those with Medicaid are more
likely to have advanced disease and less likely to receive
LR or LT compared with those with Medicare or com-
mercial insurance. These patients also have significantly
lower survival rates.?* Moreover, a large proportion of
uninsured and underinsured patients, as well as other
disadvantaged groups, are evaluated in SNHs, which
have been linked to worse outcomes and lower rates of
curative HCC treatment even at early-stage diagnosis. '
SNHs are, of course, essential providers of health care for
an ever-growing population of patients, especially fol-
lowing expanded insurance coverage under the Patient
Protection and Affordable Care Act in the United States.
Although SNHs and non-SNHs have similar transplanta-
tion, oncology, and radiology resources, there may be
limited access to HCC specialized providers, particularly
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for uninsured or underinsured patients.'® Additional
studies assessing factors such as clinic capacity, operat-
ing room capacity, patient panel size, and level of nurs-
ing support are needed.

Overall, it is clear that this continues to be an area of
active investigation with a lack of notable improvements in
outcomes for low-SES patients. Additional studies exam-
ining patient, provider, and systems-level factors contrib-
uting to SES disparities will be necessary to help develop
public health interventions and shape public policy.

CONCLUSION AND FUTURE DIRECTIONS

Recent data provide important insights into current and
potential future trends in HCC, allowing for the develop-
ment of targeted interventions to address persistent health
care disparities, particularly among Hispanic, black, and
low-SES individuals. Special attention should also be paid
to emerging disease causative factors, namely, obesity and
NAFLD, which threaten to undo much of the progress that
has been made in reducing the incidence HCC. Many of
the current studies with the largest cohorts are retrospec-
tive and limited by their use of the SEER database, which
has limited resolution in terms of disease etiology and risk
factors. Efforts toward uncovering the underlying causes
of known disparities will require prospective data that are
more granular in nature. Continuing to highlight these
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differences will provide opportunities to develop structural
changes, as well as tailored clinical approaches, in an effort
to reduce disparities.
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